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TITLE OF THE INVENTION 

INFORMATION PROCESSING DEVICE AND TIME OF DAY CONTROL 
METHOD 

5 BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to both an information 
processing device with a function for receiving a digital 
broadcast signal and a time of day control method in which 

10 an operation based on a broadcast time included in the 
digital broadcast signal is performed. 
Description of Related Art 

Fig. 5 is a block diagram of a conventional information 
processing device. In Fig. 5, 1 indicates a broadcast time 

15 extracting unit for receiving a digital broadcast signal 
and extracting a time offset table included in the digital 
broadcast signal . The time offset table denotes a broadcast 
time of day which indicates a current time. Therefore, 
digital television programs are broadcasted according to 

20 the broadcast time of day. 2 indicates a device time 

obtaining unit for obtaining a device time peculiar to the 
conventional information processing device from an 
internal clock and adjusting the device time to the time 
offset table. An operation based on the device time is 

25 performed in the conventional information processing 
device. 3 indicates a device time requesting unit for 
requesting the device time of the device time obtaining 
unit 2. 

Next, an operation of the conventional information 
30 processing device will be described below. 
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In the broadcast time extracting unit 1, when a digital 
broadcast signal is received, a time offset table included 
in the digital broadcast signal is extracted. 

In the device time obtaining unit 2, when the time offset 
5 table is extracted in the broadcast time extracting unit 
1, a device time obtained from an internal clock is adjusted 
so as to agree with the time offset table. Thereafter, when 
a request indicating the outputting of the device time is 
sent from the device time requesting unit 3 and is received 

10 in the device time obtaining unit 2, the device time, which 
is peculiar to the conventional information processing 
device and is adjusted to the time offset table, is output 
from the device time obtaining unit 2 to the device time 
requesting unit 3. 

15 Therefore, an operation based on the time offset table 
can be performed in the device time requesting unit 3. 

However, because the device time obtained from the 
internal clock is adjusted so as to agree with the time 
offset table, independency of the internal clock is lost, 

20 and there is a probability that constitutional elements 
of the device are not correctly controlled according to 
the device time. Also, a problem has arisen that it is 
sometimes impossible to perform an operation based on a 
master clock on a network. 

25 To prevent the above problems, a clock privately used 
for the broadcast time is prepared independently of the 
internal clock, and the clock privately used for the 
broadcast time is adjusted so as to agree with the time 
offset table. In this case, though the above problems can 

30 be prevented, another problem has arisen that a clock 
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system in the conventional information processing device 
has a redundant configuration. 

SUMMARY OF THE INVENTION 
5 An object of the present invention is to provide, with 
due consideration to the drawbacks of the conventional 
information processing device, an information processing 
device and a time of day control method in which an 
operation base on a time offset table denoting a broadcast 

10 time is performed without exerting an influence of the time 
offset table on constitutional elements or having a 
redundant configuration of a clock system. 

The object is achieved by the provision of an information 
processing device comprising broadcast time extracting 

15 means for receiving a digital broadcast signal and 

extracting a broadcast time including in the digital 
broadcast signal, device time obtaining means for 
obtaining a device time peculiar to the information 
processing device from an internal clock, time difference 

20 calculating means for calculating a time difference 

between the broadcast time extracted by the broadcast time 
extracting means and the device time obtained by the device 
time obtaining means, and estimated broadcast time 
calculating means for calculating an estimated broadcast 

25 time according to the device time obtained by the device 
time obtaining means and the time difference calculated 
by the time difference calculating means. 

The estimated broadcast time is calculated without 
adjusting the device time obtained from the internal clock 

30 to the broadcast time. Accordingly, an operation base on 
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the broadcast time can b-e performed without exerting an 
influence of the broadcast time on constitutional elements 
of the information processing device or having a redundant 
configuration of a clock system of the information 
5 processing device. 

It is preferred that the estimated broadcast time is 
calculated by the estimated broadcast time calculating 
means by using the time difference calculated by the time 
difference calculating means just before the setting of 
q 10 a stopped state of a function of the broadcast time 
extracting means in cases where the function of the 
N broadcast time extracting means is set to the stopped 

y! state. 

Therefore, even though the function of the broadcast time 
15 extracting means is set to the stopped state, the estimated 
O broadcast time can be calculated. 

;;i It is preferred that the information processing device 

further comprises non-volatile storing means for storing 
the time difference calculated by the time difference 
20 calculating means in cases where a request indicating the 
end of an operation of the information processing device 
is generated. 

Therefore, when the supply of an electric power to the 
information processing device is restarted, the estimated 
25 broadcast time can be calculated by using the time 

difference stored in the non-volatile storing means. 

It is preferred that the estimated broadcast time is 
corrected by the estimated broadcast time calculating 
means according to information of a daylight saving time 
30 in cases where the information of the daylight saving time 



is included in the digital broadcast signal. 

Therefore, an operation matching with the daylight 
saving time can be performed. 

It is preferred that the broadcast time extracted by the 
broadcast time extracting means matches with a daylight 
saving time. 

Therefore, an operation matching with the daylight 
saving time can be performed. 

It is preferred that a type of string of bits expressing 
the information of the daylight saving time is the same 
as that expressing the time difference calculated by the 
time difference calculating means. 

Therefore, the configuration of the information 
processing device can be simplified. 

It is preferred that the information processing device 
further comprises operation performing means for 
performing an operation according to the estimated 
broadcast time calculated by the estimated broadcast time 
calculating means . 

Therefore, an operation base on the broadcast time can 
be performed. 

The object is also achieved by the provision of a time 
of day control method, comprising the steps of receiving 
a digital broadcast signal, extracting a broadcast time 
from the digital broadcast signal, obtaining a device time 
peculiar to a device from an internal clock of the device, 
calculating a time difference between the broadcast time 
and the device time obtained by the device time, and 
calculating an estimated broadcast time according to the 
device time and the time difference. 



The estimated broadcast time is calculated without 
adjusting the device time obtained from the internal clock 
to the broadcast time. Accordingly, an operation base on 
the broadcast time can be performed without exerting an 
influence of the broadcast time on constitutional elements 
of the device or having a redundant configuration of a clock 
system of the device. 

It is preferred that the step of calculating the 
estimated broadcast time includes a step of calculating 
the estimated broadcast time by using the time difference 
calculated just before the setting of a stopped state of 
a function of extracting the broadcast time in cases where 
the function of extracting the broadcast time is set to 
the stopped state. 

Therefore, even though the function of extracting the 
broadcast time is set to the stopped state, the estimated 
broadcast time can be calculated. 

It is preferred that the step of calculating the time 
difference includes a step of storing the calculated time 
difference in a non-volatile storage in cases where a 
request indicating the end of an operation of the device 
is generated. 

Therefore, when the supply of an electric power to the 
device is restarted, the estimated broadcast time can be 
calculated by using the time difference stored in the 
non-volatile storage. 

It is preferred that the step of calculating the 
estimated broadcast time includes a step of correcting the 
estimated broadcast time according to information of a 
daylight saving time in cases where the information of the 
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daylight saving time is included in the digital broadcast 
signal . 

Therefore, an operation matching with the daylight 
saving time can be performed. 

It is preferred that the broadcast time extracted from 
the digital broadcast signal matches with a daylight saving 
time . 

Therefore, an operation matching with the daylight 
saving time can be performed. 

It is preferred that a type of string of bits expressing 
the information of the daylight saving time is the same 
as that expressing the calculated time difference. 

Therefore, the processing of calculating the estimated 
broadcast time can be simplified. 

It is preferred that the time of day control method 
further comprises a step of performing an operation based 
on the estimated broadcast time. 

Therefore, an operation base on the broadcast time can 
be performed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an information processing 
device according to a first embodiment of the present 
invention; 

Fig. 2 is a flow chart showing a time of day control method 
according to the first embodiment of the present invention; 

Fig. 3 is a block diagram of an information processing 
device according to a third embodiment of the present 
invention ; 

Fig. 4 is a block diagram of an information processing 



device according to a fourth embodiment of the present 
invention; and 

Fig. 5 is a block diagram of a conventional information 
processing device. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Embodiments of the present invention will now be 
described with reference to the accompanying drawings. 
EMBODIMENT 1 

10 Fig. l is a block diagram of an information processing 
device according to a first embodiment of the present 
invention. In Fig. 1, 11 indicates a broadcast time 
extracting unit (or broadcast time extracting means) for 
receiving a digital broadcast signal and extracting a time 

15 offset table denoting a broadcast time of day from the 
digital broadcast signal. 12 indicates a device time 
obtaining unit (or device time obtaining means) for 
obtaining a device time of day peculiar to the information 
processing device from an internal clock. An operation base 

20 on the device time is performed in the information 
processing device. 

13 indicates a time difference extracting unit (or time 
difference calculating means) for calculating a time 
difference between the broadcast time extracted in the 

25 broadcast time extracting unit 11 and the device time 
obtained in the device time obtaining unit 12 . 14 indicates 
a dynamic random access memory (DRAM) for storing the time 
difference calculated in the time difference extracting 
unit 13. 15 indicates an estimated broadcast time 

30 calculating unit (estimated broadcast time calculating 



means) for calculating an estimated broadcast time 
according to the device time obtained in the device time 
obtaining unit 12 and the time difference stored in the 
DRAM 14. 16 indicates a device time requesting unit (or 
operation performing means) for requesting the estimated 
broadcast time calculating unit 15 to output a device time 
of day to the device time requesting unit 16. 

Fig. 2 is a flow chart showing a time of day control method 
according to the first embodiment of the present invention. 

Next, an operation of the information processing device 
will be described with reference to Fig. 1 and Fig. 2. 

In the broadcast time extracting unit 11, when a digital 
broadcast signal is received in a step STl , a time offset 
table denoting a broadcast time of day is extracted from 
the digital broadcast signal in a step ST2 . 

Also, in the device time obtaining unit 12, a device time 
peculiar to the information processing device is obtained 
from an internal clock in a step ST3 . 

After the extraction of the time offset table in the 
broadcast time extracting unit 11 and the obtaining of the 
device time in the device time obtaining unit 12, a time 
difference between the broadcast time and the device time 
is calculated in the time difference extracting unit 13 
in a step ST4 , and the time difference is stored in the 
DRAM 14 in a step ST5 . 

Thereafter, when a request indicating the outputting of 
a device time of day is sent from the device time requesting 
unit 16 to the estimated broadcast time calculating unit 
15 in a step ST6, the device time sent from the device time 
obtaining unit 12 is received in the estimated broadcast 
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time calculating unit 15 in a step ST7 . Thereafter, in a 
step ST8, an estimated broadcast time is calculated in the 
estimated broadcast time calculating unit 15 according to 
the device time and the time difference stored in the DRAM 
14 . 

Thereafter, the estimated broadcast time is output to 
the device time requesting unit 16 in response to the 
request of the device time requesting unit 16, and an 
operation based on the estimated broadcast time is 
performed in the device time requesting unit 16 in a step 
ST9 . 

As is described above, in the first embodiment, the 
estimated broadcast time is calculated according to the 
time difference between the broadcast time and the device 
time peculiar to the information processing device. 
Therefore, because the device time based on the internal 
clock is not adjusted to the broadcast time, independency 
of the internal clock is maintained in the information 
processing device. Also, no clock privately used for the 
broadcast time is prepared. Accordingly, an operation base 
on the time offset table can be performed in the information 
processing device without exerting an influence of the time 
offset table on constitutional elements of the information 
processing device or having a redundant configuration of 
a clock system of the information processing device. 
EMBODIMENT 2 

In the first embodiment, a time difference between the 
broadcast time extracted in the broadcast time extracting 
unit 11 and the device time obtained in the device time 
obtaining unit 12 is calculated in the time difference 
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extracting unit 13 on condition that the function of 
extracting the broadcast time in the broadcast time 
extracting unit 11 is set to an operating state. Therefore, 
in cases where the function of the broadcast time 
5 extracting unit 11 is set to a stopped state, it is 

impossible in the first embodiment to calculate the time 
difference between the broadcast time and the device time. 

To avoid this problem, in the second embodiment, in cases 
where the function of the broadcast time extracting unit 

10 11 is set to a stopped state, because the time difference 
calculated in the time difference extracting unit 13 just 
before the setting of the stopped state in the broadcast 
time extracting unit 11 is stored in the DRAM 14 as an 
updated time difference, an estimated broadcast time is 

15 calculated in the estimated broadcast time calculating 
unit 15 according to the device time and the updated time 
difference stored in the DRAM 14. 

Accordingly, even though the function of the broadcast 
time extracting unit 11 is set to a stopped state, the 

20 estimated broadcast time can be calculated. Therefore, for 
example, even though no digital broadcast signal is 
received, an operation using an electronic program guide 
can be performed. Also, even though the reception of the 
digital broadcast signal is stopped, an operation for 

25 waiting for a specific program to be broadcasted according 
to the electronic program guide can be performed. 
EMBODIMENT 3 

Fig. 3 is a block diagram of an information processing 
device according to a third embodiment of the present 
30 invention. The constituent elements, which are the same 



as those shown in Fig. 1, are indicated by the same 
reference numerals as those of the constituent elements 
shown in Fig. 1, and additional description of those 
constituent elements is omitted. 

In the second embodiment, the estimated broadcast time 
is calculated in the estimated broadcast time calculating 
unit 15 by using a time difference which is calculated in 
the time difference extracting unit 13 just before the 
setting of the stopped state in the broadcast time 
extracting unit 11. However, in cases where an electric 
power supplied to the information processing device is 
stopped, the time difference stored in the DRAM 14 is lost. 

To avoid this problem, in the third embodiment, as shown 
in Fig. 3, a hard disk (or non-volatile storing means) 17 
representing a non-volatile storage is connected with the 
DRAM 14 so as to store the time difference stored in the 
DRAM 14 when a request indicating the end of the operation 
of the device is received in the information processing 
device . 

Therefore, even though an electric power supplied to the 
information processing device is stopped, a time 
difference finally calculated in the time difference 
extracting unit 13 is stored in the hard disk 17 . Therefore, 
when the supply of an electric power to the information 
processing device is restarted, an estimated broadcast 
time can be immediately calculated in the estimated 
broadcast time calculating unit 15 by using the time 
difference stored in the hard disk 17. 
EMBODIMENT 4 

Fig. 4 is a block diagram of an information processing 



device according to a fourth embodiment of the present 
invention. The constituent elements, which are the same 
as those shown in Fig. 3, are indicated by the same 
reference numerals as those of the constituent elements 
shown in Fig. 3, and additional description of those 
constituent elements is omitted. 

In Fig. 4, 18 indicates a daylight saving time ( DST ) 
difference extracting unit for receiving a digital 
broadcast signal including a DST difference (or DST 
information) between a standard time and a daylight saving 
time and extracting the DST difference from the digital 
broadcast signal. 19 indicates a daylight saving time (DST) 
correcting unit for correcting the estimated broadcast 
time calculated in the estimated broadcast time 
calculating unit 15 according to the DST difference 
extracted in the DST difference extracting unit 18. Here, 
estimated broadcast time calculating means comprises the 
estimated broadcast time calculating unit 15, the DST 
difference extracting unit 18 and the DST correcting unit 
19 . 

Next, an operation of the information processing device 
will be described below. 

In the estimated broadcast time calculating unit 15, an 
estimated broadcast time is calculated in the same manner 
as in the first embodiment, in cases where the time of day 
is determined according to a daylight saving time in a 
specific season in a region or country, a standard time 
of day adopted in other seasons differs from a daylight 
saving time of day adopted in the specific season, and the 
estimated broadcast time calculated in the estimated 
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broadcast time calculating unit 15 matches with the 
standard time even in the specific season. 

In this case, a digital broadcast signal includes a DST 
difference between the standard time and the daylight 
5 saving time in the specific season. Therefore, the DST 
difference is extracted from the digital broadcast signal 
in the DST difference extracting unit 18 , and the estimated 
broadcast time calculated in the estimated broadcast time 
calculating unit 15 is corrected according to the DST 

10 difference in the DST correcting unit 19. That is, the 
estimated broadcast time matching with the standard time 
is changed to an estimated broadcast time matching with 
the daylight saving time. Here, to simplify the processing 
performed in the information processing device, a type of 

15 string of bits expressing the time difference calculated 
in the time difference extracting unit 13 is the same as 
that expressing the DST difference. 

Accordingly, an operation matching with the daylight 
saving time can be performed in the information processing 

20 device in the specific season in which the daylight saving 
time is adopted. 
EMBODIMENT 5 

In the fourth embodiment, the DST difference included 
in the digital broadcast signal is extracted in the DST 

25 difference extracting unit 18, and the estimated broadcast 
time calculated in the estimated broadcast time 
calculating unit 15 is corrected according to the DST 
difference in the DST correcting unit 19. However, in cases 
where the time offset table extracted in the broadcast time 

30 extracting unit 11 matches with the daylight saving time, 
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the configuration of the DST difference extracting unit 
18 and the DST correcting unit 19 is not required. Therefore 
the estimated broadcast time matching with the daylight 
saving time can be obtained in the same configuration as 
5 that of the first, second or third embodiment. 



